— 236 —

Levitation®of] €3t

% Fe-C-S1 g3

¥

o ARl AYY ¥ Y- AIH,

5]

lilIllltlﬂlIlll!llI!lllllIlllllllllllllllilllll
T

HTUTHTTUI TR

Levitation®d] &35t 155 Fe-C-Si

&x], BRFLE

Nucleation and Growth of Graphite Crystal of
Levitation Melted High Purity Fe-C-Si Alloys

Young-lig Kim, Su-Jeong Shur

Abstract

This paper describes a study of the nucleation and growth of graphite crystal of levi-
tation melted high purity Fe-C-Si alloys with emphasis on hypereutectic composition,
Spherulitic graphite was observed to form at high purity alloy and converted to compacted
by changing the starting iron from ultra—pure zone refined iron to 99.95 pct electrolitic
iron, Residual C—C clusters mught be acting as an effective nucleation site for graphite,
and sulphur was the element to prevent graphite from nucleating. The graphite mor-
phology changed from compacted to spherulitic as the sulphur content decreased.
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Table 1. Chemical analyses for HP and LP

iron.
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He e=— 2 levitation coil Element | LP HP | Element |LP HP
3. sample C 43 17 Ni 40 1
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_® n 0 3 <1
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Cu 2 <1 vV — 1

I Al 5 3 Ca 1
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[ 1 —© ( ppm)
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vac. &— |
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Fig. 22 Experimental arrangement for levi-
tation melting .
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Photo 2. TEM micrograph for central zone of
graphite prepared by high purity
Fe—C—3Si1 alloys.
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Fig. 3. Image analysis for graphite mor-
phology.
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mold Gr motd (830°C

1450°C( 5min) Cu (830°C)
C Si S C Si S

HP | 4.06 | 2.45 |0.0001| 4.08 | 2.48 |0.0001

Hypereutectic| | o | , 01 | 2.27 l0.0008| 4.23 | 2.20 |0.0008

Table 2. Chemical composition of HP and LP

sample
. | o . * HP
1650° C(5min)~»1450°C (5min)—Cu
. . HP +10S
1800° C {Smin)=>1450°C{5min)—Cu¥* Lp
1450°C(5min)— Gr{830 C). C ~4.0%
1650°C (5min)+1450°C(5min)> Gri830°C)| Si~2.4%

( Cu®: Cu mold Gr graphite mold )

Table 3. Additional experiment with variation
of melting and casting condition
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Fig. 5. Effect of melting temperature on gra
phite formation

Table 4. Chemical analyses of sulfur of HP,
HP+10S and LP sample(all number
ppm by weight)

HP [HP+10S| LP
1450°C—CU’ 1 g 8
1650°C—+1450°C~>Cd° | 1 3 4
1800°C—1450°C~>Cu" | 1 2 2
1450°C—Gr 1 8 8
1650°C~1450°C-Gr | 1 3 3

Cd’: Cu mold GF*: graphite mold

(830°C)
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Photo 3. SEM micrograph of graphite formed at various experimental condition
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